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1. MACIHIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUATLIMHBI
1.1 Ob6nacty npuMeHeHus: padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON IUCIMIUIUHBI SIBISETCS YACThIO MPOTPAMMBI MOATOTOBKHU
CIIEIUATUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmemmanpHOocTH CIIO 35.02.02
TexHoorHs 16C03aroTOBOK (YPOBEHD MOATOTOBKH 0a30BbIN).

1.2 Mecto yueoHoii qucuunaudbl B cTpykrype IIICC3: npopuiabHasi AMCHUIIAHA
00111€00pa30BaTEJIbHOI0 IIUKJIA.

13 Heamu wu 3agayd JAUCHUIUVIMHBI — TpeOOBaHHMsI K pe3yJbTaTaM OCBOEHHUS
AUCHUILTHHBL

B pesynbprare ocBoeHHs yueOHOM MUCIUIUIMHBI 00YYArOIIUICS JOJIKEH YMETh:

— ONEpPUPOBATH CIEIYIOUMMH XUMHUUECKUMHU MOHATUAMU: BEIIECTBO, XUMUUYECKHH 3JI€MEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsl U MOJIEKYJISIpHAs MaccChl, HOH, aJJIOTPOINHUSL, U30TOIBI,
XMUMHYECKasl CBSI3b, ANEKTPOOTPUIIATEIBHOCTD, BAJICHTHOCTb, CTEIICHb OKHUCJIEHHUS, MOJIb, MOJISIPHAs
Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BEUIECTB, BEIIECTBA MOJIEKYISPHOTO U HEMOJIEKYISIPHOTO
CTPOCHUA, PACTBOPLI, SJICKTPOJIUT U HEIJICKTPOJIHUT, DJICKTPOJIUTUUCCKAA JUCCOTHUALUA, OKUCIIUTCIIb
U BOCCTAaHOBMTEJb, OKHCICHME M BOCCTAHOBJIEHHE, TEMJIOBOH 3((eKT peakuu, CKOPOCTh
XUMUYECKON PEeaKIMM, KaTalu3, XUMUYECKOE PaBHOBECHE, YTIEPOIHBIN CKeeT, (yHKIIMOHATbHAS
rpymnma, u3oMepus, TOMOJIOT U,

— yCTaHaBJIMBAaTb IMPUYNHHO-CJICACTBCHHYIO CBA3b MCXKIAY COACpIKaHNEM 3aKOHOB
COXpPaHEHMsI MaCChl BEIIECTB U NOCTOSHCTBA COCTAaBA BELIECTB U HAMCAHUEM XUMHUYECKUX (HOopMyI
Y YpaBHEHUM;

— YCTaHABIIMBATh  HBOJIIOLMOHHYIO  CYIIHOCTb  MEHJAEIEEBCKOM M  COBPEMEHHOM
dopmynupoBok nepuoguueckoro 3akona /[.M1.Menneneesa;

— OOBSICHSATH (1)I/ISI/ILI€CKI/II\/'I CMBICJI CHMBOJIMKHU HepI/IOI[I/I'-ICCKOI\/JI Ta6HI/IHBI XUMHUYCCKUX
anemenToB JI.M1.MenneneeBa (HOMEpPOB AJIEMEHTA, IEPUOA, TPYIIIbI) U YCTaHABIUBATh IPUUUHHO-
CIIEICTBEHHYIO CBSI3b MEXIYy CTPOCHMEM aToMa W 3aKOHOMEPHOCTSMH W3MEHEHHUs CBOMCTB
AJIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B IEPUOAAX U IPyIIax;

— YCTAaHABIIMBATh 3aBUCUMOCTb CBOWCTB XMMMUYECKHX BELIECTB OT CTPOCHHS aTOMOB
00pa3yIoIIMX UX XUMHUYECKUX JIEMEHTOB;

— OOBSICHATH 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUSA KPHUCTATIIMYCCKUX
pEeIeTOK;

— UCNOJb30BATh B Y4eOHOH M MPOPECCHOHATBLHON AEATENbHOCTH XUMHUYECKHE TEPMHUHBI U
CUMBOJIHKY;

— OTpaXkaTh COCTaB OPTAaHUYECKUX COEAMHEHUN C IOMOILBI0O XUMUYECKUX (HOPMYII;

— OTpaXkaTb XUMUYECKHE MPOLIECCH C TOMOLIbI0 YPaBHEHUI XUMUYECKUX PEAKLUH;

— OOBSACHATH CYIIHOCTh XUMUYECKHX MPOIIECCOB;

— YCTAHABJIMBAaTh TPU3HAKKM OOIIEro M pa3IM4HOTO B THUIOJOTMM pPEAKUUH A7
HEOPraHMYECKOM M OpraHM4eCKON XUMHUU;

— COCTaBJIATh YPAaBHEHHUS PEAKIUI C MOMOIIBI0 METO/1a 3JIEKTPOHHOT0 OaaHca;

— OOBSICHATH 3aBUCHUMOCTD CKOpPOCTH XUMHYECKOH peaKMu MU MOJOXKCHUA XUMHYECKOTO
paBHOBECHSI OT Pa3IUYHbIX (PAKTOPOB,;

— BBIIOJHATE XHUMHUUYCCKHI OKCIICPUMCHT B TIOJHOM COOTBCTCTBUHU C IIpaBUIaMU
0€30I1aCHOCTH;

— HaOmoaaTh, (UKCHUPOBATh W OINHUCHIBATh PE3YNbTAaThl IPOBEIECHHOIO XHMHYECKOTO
AKCIIEPUMEHTA;



— MPOBOJUTH CAMOCTOSITEIBHBIA TMOUCK XHMHUYECKOW WH(MOpPMALUKU C HCHOJIb30BaHUEM
Pa3IMYHBIX UCTOYHHKOB (HAYYHO-TIOMYJSPHBIX W3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WnTepHera);

— HCIIOJIb30BAaTh KOMIBIOTEPHBIX TEXHOJOTHI Ajii 00pabOTKM M Tepeladyd XUMUYECKOU
uH(pOpMaIlUU U €€ MPeICTaBICHHs] B pa3IUYHbIX (hopMax;

— YCTaHaBIIMBAaTh 3aBUCHUMOCTh MEXKIy KAYECTBEHHOH W KOJUYECTBEHHOH CTOpPOHAMU
XUMHUYECKHX O0BEKTOB H MPOIIECCOB;

— peliaTh pacyeTHbIE 3aJ]a41 [0 XUMUYECKUM (opMyjiaM U YPaBHEHUSM;

— 00BACHATH XUMHUECKUE SIBJICHUS, IPOUCXOIAIINE B IPUPOJE, OBITY U HA POU3BOCTBE;

— OIPENENITh BO3MOXXHOCTH TPOTEKAHMSI XHUMHUYECKHUX TMPEBpAlllEHUH B Ppa3IUYHbIX
YCIIOBUSIX;

— CcOOJI0IaTh TPaBUJIa SKOJOTUYECKH IPAMOTHOTO ITOBEJICHHS B OKPY KaIoIIeH cpee;

— OLICHMBATh BIIMSHUE XHUMHUYECKOTO 3arpsi3HEHUS OKpYKalled cpelpl Ha OpraHu3M
YeNI0BeKa U JIPYrue KUBbIE OPraHU3MBbI;

— coOoIaTh MpaBuiIa OE30MacHOTO OOpAIICHHS C TOPIOYUMHU M TOKCHYHBIMH BEIIICCTBAMH,
1a00paTOPHBIM 000PYIOBaHHUEM;

— MOATOTABIIMBATH PACTBOPHI 3aJaHHON KOHIIEHTPAIIMU B OBITY U Ha MIPOU3BOJICTBE;

— KPUTUYECKH OIICHMBATh JIOCTOBEPHOCTh XMMHUYECKOW HMH(OpMAIMH, MOCTYHAOUIeH U3
pa3HbIX UCTOYHHUKOB.

B pesynbprare ocBoeHMs y4eOHOM MUCHUIUTMHBI O0y4YalOIIUIACs T0KEH 3HATh

— ONpEeIENICHUS CIAeAYIOMINX XUMHUUECKUX TIOHATUI: BEIIECTBO, XMMUUYECKUN IIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTENbHbIE aTOMHAas M MOJEKYJISpHas Macchl, HOH, aJNIOTPOMNHS, H3OTOIBI,
XUMHUYECKAsl CBS3b, DIEKTPOOTPHIIATEIIHHOCTh, BAJICHTHOCTh, CTENIEHb OKHUCIICHHSI, MOJIb, MOJISIpHAS
Macca, MOJIIpHBINA 00beM ra3000pa3HbIX BEHIECTB, BEIIECTBA MOJIEKYISIPHOTO U HEMOJIEKYISPHOTO
CTPOCHHUS, PACTBOPHI, JICKTPOIUT U HEIICKTPOIIHT, ICKTPOIUTUICCKAS TUCCOIMAIIHSI, OKACTUTEITh
U BOCCTAaHOBUTENIb, OKHCIIEHHE M BOCCTAaHOBIIEHHE, TEIJIOBOH J(PGEKT peakiuu, CKOPOCTh
XUMHUYECKON PEaKINy, KaTallu3, XUMUIECKOE PAaBHOBECHE, YTIIEPOIAHBIA CKENeT, PYHKIIMOHATbHAS
rpynmna, u30MepHsi, TOMOJIOTHS,

— 3aKOHBI COXPAHEHUS MACChI BEIIECTB U MTOCTOSHCTBA COCTaBa BEIIECTB;

— XapaKTepUCTUKY DIIEMEHTOB MalbIX M OOJBIIMX TMEPHOAOB MO HX IMOJOKECHHUIO B
ITepuonuueckoit cucreme J[.M.Menneneena;

— XapaKTePUCTUKY BAXHEHIIMX THIIOB XHMHUYECKHUX CBS3€d W OTHOCHUTEIIBHOCTH JTOM
THUTIOJIOTUH;

— OCHOBHBIE TIOJIOKE€HUSI TEOPUU DIIEKTPOIUTUUYECKON TUCCOLMUAIMU U XaPaKTEPUCTUKY B
CBETE 3TOI TeOpHUH CBONCTB OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX COCAMHEHUI;

— OCHOBHBIE TIOJIOKCHUS TEOPUH XUMHUYECKOTO CTPOCHUS OPTaHWYECKUX COCAMHCHHHA W
XapaKTEPUCTUKY B CBETE ITOW TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB OPTraHUYECKHX COCTUHEHUIA,

— XapaKTepUCTUKY COCTaBa, CTPOCHHUS, CBOWCTB, MOMYYEHHUS U TPUMEHEHUS BaKHEHIIINX
meTaisioB (IA u II A rpynm, amoMuHus, xene3a U HEKOTOPhIX d-2JIEMEHTOB) U X COCTMHEHUIA;

— XapaKTePUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, TOJYYCHHS W TPUMEHEHUS Ba)KHEHIITHX
nemetauioB (VIII A, VIIA, VIA rpynn, a takxke asora u ¢ocdopa, yriepoaa U KpeMHUs,
BOJIOPOJIa) U UX COEMHEHUN;

— XapaKTePUCTUKY COCTaBa, CTPOCHHsSI, CBOWCTB, MOJyYCHHUS M TPUMCHCHHS Ba)KHEHIINX
KJIACCOB YTJIEBOJIOPOJIOB (QJIKAHOB, IMKJIOATKAHOB, AJIKCHOB, aJKWHOB, apeHOB) W HMX HauOolee
3HAYUMBIX B HAPOJIHOXO3IHCTBEHHOM ILIAHE MPEACTABUTEIICH;

— XapaKTepUCTUKY COCTaBa, CTPOCHHUS, CBOWCTB, TMOMYYEHHS U TPUMEHEHUS BaKHEHIIINX
MPEJICTAaBUTENICH KJIACCOB OPraHWYECKUX COCAUHEHHI: METaHOJa W ATaHOJA, CIOXKHBIX 3(UPOB,
KUPOB, MBI, aTbJAeTHI0B ((popManbACTUIOB U alleTaIbIETHIA), KETOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOM  KHCJIOTBI), MOHOCaxapuaoB (IJIIOKO3bl), AHcCaxapujoB (caxaposbl),
MOJIMCaXapuA0B (Kpaxmajia U IeJUTI0JI03bl), aHWJIMHA, aMUHOKHUCIIOT, OEJIKOB, MCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC;
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— Ha3BaHMUS OPraHWYECKUX M3YUYEHHBIX BEILECTB 110 TPUBUAIBHONW WIM MEXAYHapOAHON
HOMEHKJIAType;

— KIIacCCU()MKALUI0 XUMUYECKUX PEAKIMHA MO Pa3TUYHBIM MpPU3HAKAM: YHUCIY M COCTaBY
IPOJYKTOB M PEareHTOB, TEIUIOBOMY 3(QEeKTy, HampaBleHHIO, (a3e, HAIMUUIO KaTaau3aropa,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIINX BELECTBA;

— KJIacCU()MKALIMIO BEIIECTB U MPOIIECCOB C TOYKHU 3PEHUS OKHCIICHUSI-BOCCTAHOBIICHHUS.

OcBoeHne copepkaHusi ydyeOHOM AMCHUIUIMHBI «XHMHA» OOEcCleYrBaeT JOCTH)KEHUE
CTYACHTaMH CJIEIYIOLINX PE3YIbTaTOB:

JIMYHOCTHBIX:

— YYBCTBO IopaOCTH U YBAXKCHUA K UCTOPHU U NOCTHIKCHUSAM OTEYECTBEHHON XMMHYECKOU
HAyK{; XUMHUYECKU TPaMOTHOE IOBEJEHHE B NMPOPECCHOHAIBHON IEATEIbHOCTH U B OBITY IpH
O6paH_[€HI/II/I C XUMHUYCCKHMHU BCIICCTBAMU, MATCPUAIAMU U ITPOLICCCAMU;

— FOTOBHOCTh K IPOJIOJDKEHUIO 00pa30BaHMs M MOBBIILIEHHUS KBaIU(UKALUU B U30paHHOMN
pOoPECCHOHAIBHON JIEATETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIETCHIIUI B
3TOM;

— YMCHHUC HCIHOJB30BAaTh AJOCTUKCHUA COBpGMCHHOfI XUMHYECKON HAaYyKM U XUMHWYCCKUX
TEXHOJIOTUH /1 TOBBIILIEHUS COOCTBEHHOIO MHTEIIEKTYaJIbHOTO Ppa3BUTHUS BBIOpaHHOMN
poeCCHOHAIBHON JESATEIHHOCTH;

MeTanpeaMeTHbIX:

— HCIOJIb30BAHUC Pa3JIMYHBIX BHIOB MMO3HABATEIILHOM JACATCIIPHOCTH MW OCHOBHBIX
MHTEJUIEKTYaJbHBIX oOllepanuil (MOCTaHOBKM 3agaud, (OpMYJIMpPOBAHMUS THUIOTE3, aHAIU3a U
CHUHTE3a, CPAaBHCHUA, O606HI€HI/I$I, CUCTCMATHU3alluH, BBIABJIICHUA ITPUIUMHHO-CIICACTBCHHBIX CB$I3CI\/JI,
IIOKCKA aHaJIOroB, (JOPMYJIMPOBAHUS BBIBOJIOB) Il PELICHUs MOCTABJIEHHOM 3a/1a4M, IPUMEHEHUE
OCHOBHBIX METOJIOB MMO3HaHUs (HAOIIOAEHUS, HAyYHOTO SKCIIEPUMEHTA) JJI U3YUYEHHUS Pa3IMYHbIX
CTOPOH XHMHMYECKMX OOBEKTOB M IMPOLECCOB, C KOTOPHIMH BO3HMKAeT HEOOXOIUMOCTb
CTaJIKMBAThCS B MPOQEeCCHOHATIBHOMU cdepe;

— MHCIIOJIb30BaHME PA3IMYHBIX HCTOUYHUKOB IS IMOJyYEHHMsS XHMHUYECKOM HH(popmanuy,
YMEHHE OLEHUTh €€ TOCTOBEPHOCTH I IOCTHKEHUSI XOPOIIUX Pe3ylbTaToOB B NPOdECCHOHATbHON
cdepe;

NMpeAMeTHBIX:

— c(hopMHPOBAHHOCTH MPEICTABICHUH O MECTe XMMHUU B COBPEMEHHOM Hay4yHOH KapTHHE
MUpa; TOHUMaHUE POJM XUMHUHU B (DOPMHpPOBAHMM KPYrozopa M (yHKIHOHAIBHONW I'PaMOTHOCTH
YeJI0BEKa JJIS PeIIeHUs IPAaKTUUYECKUX 3a/1ay;

— BJAACHHUEC OCHOBOIIOJArarOmyMu XUMHUYCCKUMU IMOHATHAMH, TCOPHUAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BJIAACHHUEC OCHOBHBIMHM MCTOJaMM HAYYHOT'O I103HAHHA, HCIOJB3YCMBIMHU B XHWMHU:
HaOJI0IeHuEM, OIMCaHMEM, W3MEPEHUEM, HKCIEPUMEHTOM; yMeHHe o0pabaThIBaTh, OOBACHATH
PE3YIbTAaThl MPOBEACHHBIX OIIBITOB MW ACJIAaThb BBIBOJbI; T'OTOBHOCTH H CHOCOOHOCTD IMPUMCHATH
METO/bI TO3HAHMS ITPU PELICHUH PAKTUUYECKUX 3a]1a4;

- CCbOpMI/IpOBaHHOCTB YMCHUA naBaTb KOJIMYCCTBECHHBIC OLICHKU U IIPOU3BOJAUTL PACUCTHI 110
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

— BJIAJCHHUC IIpaBUJIaMU TCXHUKHN 0e30macHOCTH IMPpU UCIIOJIb30BAHNHU XUMHUYCCKUX BCIICCTB,

— ¢(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOLICHHUIO K XMMUYECKOH MH(pOopMaIuy,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIHUILINHBI

Bun yuyeOHo# padoThI O0bem yacon
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 238
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 158
B TOM YHUCIJIE:
nabopaTtopHbIe paObOTHI 40

IMPAKTUYCCKHUEC 3aHATHA -

KOHTpOJIbHAast paboTa -

KYPCOBOM IPOEKT -

CamocTrosiTeIbHasi padoTa ody4yarmerocs (Bcero) 80

[IpomexxyTounas arrectanus: B popme 3x3ameHa, apyrue GopmMbl KOHTPOIIS




2.1 TemaTuyeckuii MJIaH U cojiep:KaHNe Y4eOHOH JUCIMILINHBI XUMHUS

KoanuecTBo 4acoB
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Paznen 1 O0masi 1 HeopraHuyeckasi XUMHS 88 20JIP
Tema 1.1 Xumusi — Hayka 0 BelecTBax 8
3HATh: OMpENCIICHUS CICAYIOMUX XUMHUYCCKHX 1
1. Beenenne. COCTAB BEILECTBA. o0 NIOHSTHI: BEIIECTBO, XUMHUYECKUW 3JIEMEHT, aTOM,
MOJICKYJIa, OTHOCHUTEIIbHBIE aTOMHas "
MOJICKYJISIpHAS ~ MAacChl, aJUIOTPOIHUS, H30TOIIBI,
2. H3mepenne BeniecTsa. 21 XHMHYECKAS CBSA3b, BAJIEHTHOCTb, MOJIb, MOJSIPHAs 1
3. ArperaTHble COCTOSIHHS BemecTBa. CMECH BEIIECTB. 21 Macca, MOIADHEIH 0OLeM raso00pasHEIX BEMIECTE, 1
BEIECTBA; 3aKOHBI COXPAHEHUS MAaCChl BEIIECTB U
MTOCTOSTHCTBA COCTaBa BEIICCTB.
YMeTh: omepupoBaTh CIEAYIOIIUMUA XUMHYECKHUMHU
MTOHATHSIMH: BEIIECTBO, XUMHUSCKUN DJIEMEHT, aTOM,
MOJIEKyIa, OTHOCHUTEIIbHbBIE aTOMHas u
MOJICKYJISIpHAsT ~ MAacChl, QJUIOTPOIHS, HW30TOIIbI,
. XUMHYECKash CBSI3b, BAJICHTHOCTb, MOJb, MOJSPHAS
PacuetHble 3a1aun Ha HAXO0XK/IEHUE OTHOCUTEIHLHON L 5 é Ok, MOJIAP
9 . Macca, MOJIAPHBIH 00BEM Ta300 HBIX B TB;
4, MOJIEKYJIIPHOM MacChI, ONIPEICIICHUE MacCOBOM JOJTN 21 ’ P pas CIICCTE; 1

XUMHUYCCKUX 3JICMCHTOB B CJIOXKHOM BCHICCTBC.

YCTaHABIMBaTh  IPUUYMHHO-CJIEICTBEHHYIO  CBS3b
MEX]Jy COJIEpKaHHUEM 3aKOHOB COXPAaHEHHS MaccChl
BEUIECTB U IIOCTOSHCTBA COCTaBa BELIECTB H
HalMcaHUeM XUMHUYEeCKHX (GOpMyl M YpaBHEHHIA;
UCHOJb30BaTh B y4yeOHOM M mpodeccuoHaTbHON
NEeSTeIbHOCTH XMMHUYECKHE TEPMUHBI U CUMBOJIUKY;
pemars  pacueTHble 3aJaud [0  XUMHUYECKUM




bopmynam u YpaBHEHUSIM; MPOBOJIUTH
CaMOCTOSITENIbHBIN MOUMCK XUMUYECKON MH(pOpMaLuu
C  HCHOJB30BAaHUEM  PA3JIMYHBIX  UCTOYHUKOB
(HaYy4YHO-TIONYJIAPHBIX W3JIaHUHM, KOMIBIOTEPHBIX 0a3
JaHHBIX, PECYPCOB HMHTEPHETA);  HCIIOJIb30BATH
KOMIBIOTEPHBIX TEXHOJIOTWHA i 00paloTKH U
nepegayd  XUMHYECKOW — HMHpOpMamuum U ee
IIPEICTABICHUS B pa3IMYHBIX bopmax;
yCTaHAaBJIMBAaTh 3aBUCUMOCTb MEK/y KaueCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMHU XUMHUYECKHX OOBEKTOB
U IIpPOLECCOB; OOBACHATH XUMHUYECKHE SIBICHMUS,
OpouCXOfsalnue B MpuUpoAe, ObITy W Ha
IPOU3BOJCTBE; OOBSCHATH CYHUIHOCTh XUMHUYECKHX
IIPOLIECCOB; HCII0JIb30BaTh KOMITbIOTEPHBIX
TEXHOJNIOTUH  ans  o0pabOTKM W Tepesadu
XUMHYECKOH HMH(OpMalMU U ee MPEeACTaBICHHS B
pa3nuuHbIX (opMax; YCTaHaBJIMBATh 3aBHUCUMOCTh
MEXAy KaueCTBEHHOM M KOJIMYECTBEHHOM CTOPOHAMHU
XUMHUYECKUX OOBEKTOB M TPOILIECCOB; KPUTHYECKHU

OLICHUBATh JIOCTOBEPHOCTD XUMHYECKON
nHpopmanuu, HoCTyHaromen u3 pasHbIX
VICTOYHHUKOB.

Tema 1.2 Ileproanyeckuii 3aK0H U NepUOIUYECKAsA cUCTeMAa 8 2 JIP

xumn4eckux 3aeMeHToB JI.M.Mengeaeesa. CTpoeHnue atoma.

5 Ilepuonnuecknuii 3akon /I.11. MenneneeBa. Ctpoenue o 3HaTh: XapaKTEPUCTUKY DJIEMEHTOB MaJIbIX U

' aToma. OO0JIBIINX MEPUOJIOB O UX MOJOKEHHIO B

6 CocraBrieHne 3JIeKTPOHHBIX KOH(UTYpaIii aTOMOB o1 nepuoanudeckon cucreme [[.1. Menneneesa.

' XUMHUYECKHUX DJIEMEHTOB. YMeTh: ycTaHaBIMBATh DBOITIOIUOHHYIO CyITHOCTD
CoBpemenHas GopMyIHpOBKa NEPUOANUECKOTO 3aKOHA. MEH/IENIEEBCKON U COBPEMEHHON (hOPMYITMPOBOK
3HaueHue NepUOINYECKOr0 3aKOHA U EPUOANYECKON nepuogudeckoro 3akona JI.11. Menneneesa;

7. cucTteMbl xumudeckux sneMenToB .M. MenneneeBa aiist 2T OO0BSACHATH GUBNYECKUN CMBICIT CHMBOJIMKHU

pa3BUTHSI HAYKH U TIOHUMAHUSI XUMUYECKON KapTUHBI
MUDA.

MePUOMUECKON TaOIHUIBI XUMUYECKHUX JIIEMEHTOB
J.1. MenneneeBa (HOMEPOB AJIEMEHTA, IEPUO/IA,




Jlabopamopuas paboma Ne 1. CpaBHEHHE CBOMCTB

IpYyINIbl) U YCTAHABJIMBATH IPUUYNHHO-CIIEACTBEHHYIO
CBSA3b MEXY CTPOCHHEM aTOMa U
3aKOHOMEPHOCTSAMH U3MEHEHUsI CBOUCTB 3JIEMEHTOB
1 00pa30BaHHBIX MU BEIIECTB B IEPHOIAX U
IpYyIIIax; yCTAHABIMBATL 3aBUCUMOCTb CBOMCTB
XUMUYECKHUX BEILECTB OT CTPOEHUS aTOMOB
00pa3yIOMIMX UX XUMHUECKUX AJIEMEHTOB; OTPaXaTh
XUMHMYECKHE ITPOLECCH] ¢ TOMOLIbIO ypaBHEHU I

8. IIPOCTBIX BEIIECTB, OKCUAOB U THIPOKCHIIOB 3JIEMEHTOB 3 2 2JIP ..
HepHoza. XUMHUYECKHUX PEAKIIHiA; OOBSICHATH CYIITHOCTh }
XUMHYECKHX MPOIECCOB; BBIOIHATH XUMUYECKU N
HKCHEPUMEHT B TIOJTHOM COOTBETCTBHH C IMPABUIIAMHU
0e3omacHOCTH; HaOI01aTh, GUKCHPOBATH U
OIMCBIBATH PE3YJBTATHI POBEJCHHOTO XUMHUECKOTO
JKCIIEPUMEHTA; COOI0IaTh MpaBuia 0€30MacHOro
o0palieHus C TOPIOYUMHU B TOKCHYHBIMHU
BEIIeCTBAMH, JTA0OPAaTOPHBIM 000PYJOBAHHUEM.
Tema 1.3 CTpoeHue BenecTsa 6
9 [TonsiTre o xuMuyeckoit cBsa3u. KoBaneHTHas XuMudeckast o 3HaTh: XapaKTePUCTUKY BaKHEHIIINX TUIIOB
CBSI3b. XUMHAYECKHX CBS3€H U OTHOCUTEILHOCTD 3TOM
10. WNonnast xumudeckas cBsizb. MeTammnueckas XuMHU4ecKast o TUTIOJIOTUH.
CBSI3b. YMeTb: 00BSCHITH 3aBUCUMOCTH CBOICTB BEIIECTB OT
UX COCTaBa U CTPOEHUS KPUCTAJUIMYECKUX PEIIETOK.
11. Bogopoanas xumuueckas cBs3b. KoMminexkcoobpasoBanue. 2T
Tema 1.4 JIucnepcHbie CHCTEMbI 4 2JIP
3HaTh: KJIAaCCU(UKALIUIO TUCTIEPCHBIX CUCTEM B
[TonsATHE O TUCTIEPCHBIX CUCTEMaX. 3HaYCHUE 3aBHCUMOCTH OT arperaTHoro COCTOSIHUS
12. JUCTIEPCHBIX CUCTEM XUBOW U HEXXHBOW MPHUPOJIE U 21 JIMICTIEPCUOHHOM CPEJIbl U TUCTIEPCHON (a3bl, a TAKKe
MPAKTHYECKOHN JKU3HU YETOBEKa. 10 pa3Mepy UX 4acTHll; 3HaUE€HHE JUCIIEPCHBIX
CUCTEMAax >KMBOM M HEKUBOUW MTPUPOJE U
MPaKTUYECKON KU3HU YeTOBEKa.
YMeTh: BBIOTHITh XUMUYCCKHI SKCIICPUMEHT B
13. JlabopaTtopHas padota Ne 2 JlucriepcHbIE CUCTEMBI. 2 2JIP MIOJIHOM COOTBETCTBHH C TIPaBUIIaMU 0€30MaCHOCTH;

Ha0J110/1aTh, GUKCUPOBATH U ONKCHIBATH PE3YJIbTATHI
IIPOBEACHHOI0 XMMUYECKOT0 SKCIIEPUMEHTA;
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coOuro1aTh MpaBuiia 0€301MacHOro 00paeHus ¢
TOPIOYUMH M TOKCHYHBIMH BEILIECTBAMH,
71a00paTOpHBIM 000PYTOBAHHUEM.

Tema 1.5. Xumuueckue peakuun

14.

Knaccudukanmss XuMHUUeCKIX PEaKIIHiA.

2T

15.

CkopocTh XMMHUYECKUX peakuuil. OOpaTuMocThb
XUMHUYECKHUX peakluil. XMMHUECKOe PaBHOBECHE.

2T

16.

Pemenue 3agay.

2T

3HaTh: oNpeaeiaeHUs CIeIYIOUUX XUMUUECKIX
MOHSITUIA: TEIIOBOM 3(PeKT peakiiuu, CKOPOCTh
XUMHUYECKON pPeaKiuu, KaTalu3, XUMUYECKOoe

PAaBHOBECHUCE, KJ'IaCCI/I(bI/IKaI_[I/IIO XUMHUYCCKUX peaKHI/Iﬁ

10 PA3JIMYHBIM [TPU3HAKAM: YHCITY H COCTaBY
IPOJIYKTOB U PEareHToB, TeIUIOBOMY 3 dexTy,
HarpaBJIeHUIO, (a3e, HATMYNIO KaTalln3aTopa,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB,
00pa3yromux BeIecTBa.

YMeTh: onepupoBaTh CIEAYIOIUMHA XUMHUECKIMU
HOHSATHSMH: TEIUIOBOH 3(p(PeKT peakunu, CKOPOCTh
XMMHYECKON peaKIiny, KaTalu3, XUMUIeCKoe
paBHOBECHUE; OOBSICHATH CYIIHOCTh XUMHYCCKUX
IPOIIECCOB; OOBACHATH 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON PEaKIMU U TIOJI0KEHHS XUMHUYECKOTO
PaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB; OMPEILISATH
BO3MOYKHOCTH MTPOTEKAHMS XUMUYECKIX
NpEeBpaIleHU B Pa3INYHBIX YCIOBUSX; PEIIaTh
pacueTHbIE 3aJIauH.

Tema 1.6. OcHOBHBIE KJIACChI HEOPTAHMYECKHUX COeTUHEHUI U
HX CBOJiCTBA

14

4J1P

17.

OKcHabsl M UX CBOMCTBA.

2T

18.

OcHOBaHMS U UX CBOWCTBA.

2T

19.

Kucnots! 1 ux cBoMcTBAa.

2T

20.

Conu ¥ UX CBOMCTBA.

2T

21.

FeHeTI/I'-IeCKaSI CBA3b Me>1<11y KJ1acCcaMHu HeOpFaHI/I'-IeCKI/IX
COE€IUHEHUN.

2T

3HaTh: OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIMHEHUH U X XapaKTEPHUCTHUKY: CBOMCTBA,
MOJIyYEHUE U IPUMEHEHNE; TEHETUYECKYIO CBS3b
MEXy KJIacCaMW HEOPTaHUYECKUX COCIUHEHHI.
YMeTh: oTpaxaTb XUMHYECKHE MPOLIECCHI €
MOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKIIHIA;
OOBSCHSTH CYIITHOCTh XUMUYECKUX MPOIIECCOB;
BBINOJHATh XUMUYECKUN SKCIIEPUMEHT B TTOJITHOM
COOTBETCTBHH C MPaBUJIaMU OE30MMaCHOCTH,
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HaOII0AaTh, PUKCHUPOBATH M OMHCHIBATH PE3YIIbTATHI
IPOBEJICHHOT0 XUMHYECKOTO IKCIIEPUMEHTA;

22. Jlabopamopnas paboma Ne 3. CBOMCTBa KJIaCCOB 2 2JIP

23, HEOPraHUYCCKUX COCMHCHH, 5 > TIP coOuro1aTh MpaBuiia 0€301MacHOro 00paIeHUs C
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH,
71a00paTOpHBIM 000PYTOBAHHUEM.

Tema 1.7. PacTBopbI. DJIEKTPOJIUTHYECKAS TUCCONMAIIHSA. 16 6JIP
3HaTh: ONpEeNICHUs CIASTYIOINX XUMUIECKUX

24, HonsTie 0 pacTBOpax. 2t MOHATHI: PACTBOPHI, HOH, SJICKTPOJIUT U
HEDJICKTPOJIUT, JJIEKTPOIUTUIECKAs TUCCOLIUALIHS,

25. KonuenTparus pactBopos. 2T OCHOBHBIE 10JIO’KEHUS TEOPUH TEKTPOITUTUYECKON
JIMICCOIMALINY U XapaKTEPUCTUKY B CBETE STOU

26. Pemenue 3a1a4 Ha HaXOXIEHHE MACCOBOM J10/IH o TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX

PaCTBOPCHHOIO BCIICCTBA. COEIUHEHMI.
Teopus 2IEKTPOIUTHYECKON qucconmanuu. Jucconnanus YMeTb: onepupoBaTh CleyIoMUMH XUMAYECKUMHU

217. BoAbl. Bonoponsslil nokasarens. Cpena BOIAHBIX 27 HOHATHAMM: PACTBOPEL, HOH, 3JICKTPOJIUT H

PACTBOPOB DIIEKTPOJIHTOB. HE3JIEKTPOJIUT, HJIEKTPOIUTHYECKAs AUCCOLIUALINS;

28 Peaxuuu o6MeHa B BOJHBIX pacTBOpax 3JIEKTPOIUTOB. o PCIIATE PACHCTHBIC 3a/1a41 1 IOATOTABIMBATE

THAPOIN3 KaK OOMEHHbII IIpoLece. pacTBOPHI 3aJJaHHOM KOHIIEHTpaluu B ObITY U Ha
29 Jlabopamopnas paboma Ne 4. TIpurotosjieHUe pacTBOpa 5 2 TP TIPOM3BOACTBE, OTPAKATE XUMIICCKHC TIPOLICCCHI
. 3AIAHHON KORIICHTDAIIHH. IIOMOIIBIO YPAaBHEHNUH XUMHUECKUX PEAKIIMA;
OOBSICHATB CYIIHOCTh XMMUYECKHUX TTPOIIECCOB;

30. Jlabopamopnas paboma Ne 5. Peakiiun HOHHOTO 0OMEHa. 2 2JIP BBIMOJTHSTH XUMHUYECKHiT 9KCIIEPUMEHT B MOJTHOM
COOTBETCTBHUH C IPaBUIAMU 0€30MaCHOCTH;
Ha0J110/1aTh, PUKCUPOBATH U OMUCHIBATH PE3YJIBTAThI
MPOBEJICHHOTO XUMUYECKOTO IKCIIEPUMEHTA;

31. Jlabopamopnas paboma Ne 6. I'naponu3 conen. 2 2J1P COGITIONATE MPABHIIA GE30MACHOr0 OOPAIIEHHS ¢
TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
71a00paTOPHBIM 000PYTOBAHHUEM.

Tema 1.8. OKHCIUTEIBHO-BOCCTAHOBHTEIbHBIE PEAKIHI 6 2JIP 3HaTh: ONpe/eIeHUs CAEYIOMNX XMMUUECKHX

30 OKuCINTENbHO-BOCCTAHOBUTENIbHBIE peaknu. MeTo o MOHATHUI: 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb

AJIEKTPOHHOTO OayaHca. OKHCIICHHSI, OKHCITUTEh U BOCCTAHOBUTEITb,
33 DNEeKTPOIN3 pacIuIaBOB U BOJIHBIX PACTBOPOB 2 OKHCJICHHE ¥ BOCCTaHOBJICHHE; KJIaCCU(PUKALINIO
JIEKTPOJIMTOB. BEIIIECTB ¥ MPOIECCOB C TOUKH 3PSHUS OKHCIICHHS-
34. Jlabopamopnas paboma Ne 7. OKHUCIUTENBHO- 2 2JIP BOCCTaHOBJICHUS.
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BOCCTAaHOBUTCIIbHBIC PCAKIINN.

YMeTh: onepupoBaTh CICAYIOIMUMA XUMHYECKUMU
HOHSATHSIMH: JIEKTPOOTPHUIIATEIIEHOCTh, CTEIICHb
OKUCJICHUS, OKUCIIUTENh U BOCCTAHOBUTEb,
OKHCIICHHE U BOCCTAHOBJICHUE; COCTABIISTh
YpaBHEHUS PEAKIUI C MOMOIIBI0 METO/Ia
AJIEKTPOHHOTO OajlaHCca; BHITOIHATh XUMHYCCKHHA
9KCIIEPUMEHT B MTOJIHOM COOTBETCTBUU C TIPABUIIAMHU
0e3omacHOCTH; HaOI01aTh, GUKCHPOBATH U
OIHMCHIBATH PE3YJIBTATHI MPOBEACHHOTO XUMUYECKOTO
IKCIEPUMEHTA; COOJII0IaTh MTpaBHiIa 0€301MacHOTO
oOparieHus C TOPIOYUMHU M TOKCUIHBIMU
BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBAHUEM.

Tema 1.9. XumMus 371eMEeHTOB 20 6JIP
3HaTh: XapaKTEPUCTHKY COCTaBa, CTPOCHUS, CBOMCTB,

35 O6mas xapakTepucTuka MeTanios. O0mmue crocoost o MOy4CHHS M PUMEHEHHS BaKHEHIINX MeTaslioB (la

' noJtyueHus: MmetayioB. Kopposus MeTaos. u || a rpymm, anroMuHMS, XKele3a i HeKOTOpbIX d-

AJIEMEHTOB) U MX COCJANHEHHI; XapaKTCPUCTHKY
COCTaBa, CTPOEHHUSI, CBOMCTB, MOJYYEHUS U

36. [1len09HbIE ¥ MIET0YHO3EMENBHBIE METAILIBL. 21 npuMeHeHus BaxkHemumx HemetamwioB (VI a, Vlla,

— Vla rpynm, a Taxke azota u ¢pocdopa, yriepoaa u
37 Amomunmnii u ero coequnenus. XKeneso u ero o7 KPEMHI, BOTIOPO/IA) i X COETHHEHHI.
COCAMHCHNA. VMeTh: yCTaHaBIMBATh 3aBUCHMOCTH CBOMCTB
38, OO0rias xapakTeprcTUKa HeMeTaJuIoB. Bomopo. o XMMHYECKUX BEUIECTB OT CTPOCHHUSI aTOMOB
BriaroposHbie rassl. 00pa3yroNMX UX XUMUIECKHX JIEMEHTOB;

HCIIOJIb30BATh B Y4E€OHOH U MPOPEeCCHOHANBHOIM

39. I'anorensr. Cepa n ee COeIMHCHNS. 2t JEeATEIbHOCTH XUMHUYECKNE TEPMUHBI U1 CUMBOJIMKY;
OTpakaTh XUMUYECKHE MPOIIECCHI C TOMOIIIBIO

40. Asot u pocdop. Yriepoa u KpeMHHUI. 2T yPaBHEHHH XUMUYECKHX PEAKIIUiL; OOBACHATH
CYIIHOCTh XMMHUYECKUX TPOIIECCOB; COCTABIISATh
YPaBHEHUS PEAKIMii ¢ TIOMOIIHI0 METO/Ia

41. Jlabopamopnas paboma Ne 8. Tlonydenue u CBONCTBA 2 2J1P DJIEKTPOHHOTO OANIAHCA; BBINONHATE XUMUUECKHUE

42. HeMmeTauioB. CrerupryecKre CBONCTBA METAIIIOB. 2 2J1P OKCTICPUMCHT B IIOJTHOM COOTBETCTBHH C ITpaBUIaMH

0€e301acHOCTH; HAOMOAATh, PUKCUPOBATH U
OIMMCBIBATH PE3YJIbTATHI IPOBCACHHOI'0O XUMHUYCCKOT'O
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Jlabopamopnas paboma Ne 9. I3yueHne XUMUIECKUX

HKCHEPUMEHTA; COOJII0IaTh MpaBuiIa 0€301MacHOTO
oOpanieHus: C TOPIOYUMHU ¥ TOKCHYHBIMHU
BEIIECTBAMH, J1a0OPaTOPHBIM 000PYI0OBaHUEM;
IPOBOJIUTH CAMOCTOSITEIIBHBIA MOUCK XUMUYIECKON
UH(POpPMAIINU C UCTIOIB30BAHUEM PA3THUHBIX
VCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3IaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB UHTEPHETA);
UCIIOJIB30BaTh KOMITBIOTEPHBIX TEXHOJIOTUH TSI
00palboTKH U nepeaadn XUMUYECKON nHpopMaluu u

43. CBOWCTB MPOCTHIX BEIICCTB U COCAMHEHUH P- u d- 2T 2JIP
D EMOHTOB. ee MpeJICTaBIeHHs B pa3InYHbIX (hopMax; coOI01aTh
IpaBUIa HKOJIOTUYECKH TPAMOTHOTO TIOBE/ICHUS B
OKpY’Kalollel cpesie; OLleHUBaTh BIUSHUE
XUMHAYECKOTO 3aTrPs3HEHMSI OKPYKAIOILIeH Cpe/bl Ha
OpraHu3M 4YeJIOBeKa U Jpyrue KUBble OPraHUu3MBlI;
KPUTUYECKH OIIEHUBATh JOCTOBEPHOCTh XUMHUYECKON
UH(pOPMAaLINK, TOCTYNAOLIEH U3 Pa3HbIX
UCTOYHUKOB.
44, 3adeTHOe 3aHATHE 0 00IIel U HEOPTaHUUECKOW XUMUHU 27
Paznen 2. Opranuyeckasi XuMusi 70
Tema 2.1 OcHOBHBIC IOHATHSI OPrAaHUYECKON XUMHH U TEOPHUs 8 8T
CTPOEHHS OPraHNYeCKHX COeTHHEH Ui
45 IIpeamer oprannyeckoit xumuu. Teopus cTpoeHus or 3Hats: clr'lpe)leneHI/m CIICAYYOLIHX XUMHUHCCKIX
. opramcckx coeamHernii A.M. ByTieposa, HOHSATHH: yrIepoHbIi cKeneT, QyHKIMOHAIbHAs
rpyIIa, H30MEpPHsl, TOMOJIOTHS; OCHOBHBIE
K e MIOJIOKEHHSI TEOPUH XMMUYECKOTO CTPOCHUS
46. JlACCH UKL OPIAHHICCKHX COCMHEHMH. OCHOBEI 2T OpPTaHUYECKUX COCTMHEHNHN M XapaKTEPUCTHKY B
HOMEHKJIATYPbl OPTaHUYECKHUX BEIECTB. o .
CBETE ATOI TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
THunel XUMHYECKUX CBSI3€M B OPraHUYECKUX COETMHEHUX OpPTraHWYECKHUX COECTHHEHMI.
47. U crioco0bl UX paspbiBa. Kitaccuduxanus peakuuii B 27 YMeTh: onepupoBaTh CIEAYIOINUMU XUMHUUECKUMU
OpPTaHUYECKOW XVMHHU. MOHATHUSIMU: YTIICPOTHBIN CKENET, (PYHKIIMOHAIbHAS
48, PacueTHble 331241 10 XUMUYECKUM (hopMysIaMm U 9 rpyIIa, U30Mepus, TOMOJIOTHSI; UCTI0Ib30BATh B

YPABHEHUSM.

yaeOHOH U Tpo(heCcCHOHaTBHOMN NS TeIbHOCTH
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XUMHUYECKHE TEPMUHBI M CHMBOJIUKY; OTPaKaTh
COCTaB OPraHMYECKUX COCAMHEHUH ¢ IOMOILBIO
XUMHAYECKHX (OPMYII; yCTaHABIMUBAThH MPU3HAKU
OOI1IEro ¥ pa3IMYHOI0 B TUIIOJOTUH PEAKIMH 115
HEOPraHUYECKOU U OPraHUYECKON XUMUH;
IPOBOJUTH CAMOCTOSATEJIbHBIM MOUCK XUMUYECKON
UH(POpPMAIINY C UCTIOIB30BAHUEM PA3THYHBIX
UCTOYHUKOB (HayYHO-TIONYJISIPHBIX M3AaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB HHTEPHETA);
UCIIO0JIb30BaTh KOMITBIOTEPHBIX TEXHOJIOTUH JUIs
00palboTKH U nepeaadu XUMUYECKON nHpopMaluu u
ee MPeJICTaBIEHHs B Pa3JInYHbIX opMax;
yCTaHaBJIMBATh 3aBUCHMOCTb MEX/y Ka4eCTBEHHOU U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
¥ IIPOIIECCOB; PEIIaTh PACUETHBIE 3a0a4YH 1O
XUMHUYECKUM (hOpMyJIaM U YPaBHEHUSM; OOBACHATH
XUMHAYECKHE SBJICHUS, IPOUCXOISIIUE B IPHPO/IE,
OBITY M Ha POU3BOJICTBE; COOMIOIATh MPaBUIIa
HKOJIOTUYECKH TPAMOTHOT'O TIOBEICHUS B
OKpY’Kalollel cpesie; OlleHUBaTh BIUSHHUE
XUMHAYECKOTO 3aTrPsI3HEHNS OKPY)KAIOIIEH Cpe/bl Ha
OpraHu3M 4YeJOBeKa U Pyrue KUBble OPraHU3MBlI;
KPUTHUYECKH OI[CHUBATH IOCTOBEPHOCTh XUMHYECKOM
UH(pOPMaLINK, TOCTYNAOLIEH U3 pa3HbIX
VCTOYHHKOB.

Tema 2.2 YrieBoaopoabl H HX NPHPOAHBIC HCTOYHUKH 20 8JIP
49. AJIKaHbL. 2t 3HaTh: XapaKTEPUCTHKY COCTABa, CTPOEHHUS, CBOWCTB, 1
50. [MuknoankaHsl. 21 MOJIy4YEHHUS U IPUMEHEHUS BaXKHEUIINX KJIacCOB 1
51 AJIKCHbL o7 YTJIEBOIOPO/IOB (IKAHOB, [IMKJIOAIKAHOB, AJIKEHOB, 1
& AJTKauerbl. OCHOBHBIE TTOHSTHS XHMAN 5 AJIKMHOB, apEHOB) U UX HanloJiee 3HAYMMbIX B .
. . T i i
BBICOKOMOJIEKYIIAPHBIX COETHHEHHMIL. HapOIHOXO035IICTBEHHOM IIaHE MPeJICTaBUTENEH;
Ha3BaHUS OPraHMYECKUX U3YYEHHBIX BEIIECTB 10
53. ATKWHBL. 21 1

TpHBHaHBHOﬁ niIn MC)KI[yHapOI[HOﬁ HOMCHKIJIATYpE;
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54. Apensl. [IpupoHbIe HCTOYHUKH YTIICBOIOPO/IOB. 21 YMeTh: OTpakaTh XMUMIICCKIC HPOLECCHI C 1
MOMOIIbIO YpaBHEHUI XUMUYECKUX PEaKIUii;
95. Jlabopamopnas paboma Ne 10. AnxaHbl. 2 2JIP OGBSICHSATD CYIIHOCTh XUMHYECKUX [IPOLIECCOB; 2
56. Jlabopamopnas paboma No 11. AnkeHsl. 2 2J1P BBIIIOJIHATh XUMUUYECKHUI SKCIIEPUMEHT B ITOJIHOM 2
57. Jlabopamopnas paboma No [2. AnKuHBL. 2 2J1P COOTBETCTBMH C IIPABUIIaMU O€30MaCHOCTH; 2
Ha0JI0/1aTh, PUKCUPOBATH U OMUCHIBATH PE3YIbTATHI
MPOBEICHHOTO XMMUYECKOTO SKCIIEPUMEHTA;
yCTaHaBIMBATh 3aBUCUMOCTh MEXK/y KaueCTBEHHOU U
58. ﬂa60p amoptias paboma Ne 13. Onpesienenne Hanu s 2 2J1IP KOJIMYECTBEHHON CTOPOHAMH XUMHYECKUX OOBEKTOB 2
HEMpeIeIbHBIX YTIEBOIOPOAOB B OEH3UHE U KEPOCHHE. H IIPOLIECCOB;, COGIIONATE IPABHIa GE30MACHOTO
oOparieHus C TOPIOYUMHU M TOKCUIHBIMU
BEIIECTBAMH, JTA0OPAaTOPHBIM 000PYJOBAHHUEM.
Tema 2.3. 'ugpokcujibHbIE COETUHEHUS 6 2J1P
59, Ctpoenue u knaccnduxanus cnuptos. Hpesenpibie o1 3HAaTh: XapaKTePUCTUKY COCTaBa, CTPOSHUS, CBOWCTB, 1
OJTHOATOMHBIC CITUPTEHI. TIOJTyYCHUS ¥ IIPUMEHEHUS BAXKHCHUIITUX
60. MHoroaromMHublie ciupThl. DeHo. 271 NpeJcTaBUTENel KITACCOB OPTraHMYeCKIX 1
61. | Jlabopamopnas paboma Ne 14. CunprL. 2 2]1p COeIMHEHUH: METaHOJIA ¥ 3TAHOJIA, CII0XKHBIX 2
Tema 2.4. ATberuabI M KETOHDI 6 2JIP 3(HpPOB, JKUPOB, MbLI, ATbAETUAOB (HOPMaNTbIETUIOB
62. [TonsiTHe 0 KapOOHMIIBHBIX COETUHEHUSIX. 271 ¥ alleTabIerna), KapOOHOBBIX KHCIIOT (YKCYCHO# 1
63. Anperunel. KeTonsl. 2T KHUCJIOTHI), MOHOCAXapHI0B (IJIIOKO3bI), AUCAXAPHIOB 1
64. .]]a60pamopHa;1 pa6oma Ne 15. Anbaerupel. 2 2JIP (Caxap()gm), MOJIMCaxapua0B (KanMana u 2
Tema 2.5. Kap6oHoBbIe KHCJOTHI M X IPOU3BOAHbIE 10 2J1P LIEJUTIOJIO3BI ); aHUJTMHA, aMUHOKHUCIIOT, OEJIKOB,
65. ITonsiTre 0 KapOOHOBBIX KHCIOTAX M UX KiIaccu(uKaIius. 27 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, 1
66 ['omonornyecknii ps npeneabHbIX OJHOOCHOBHBIX or Kay4yKoB, IUIaCTMAaccC. 1
' KapOOHOBBIX KUCIOT. XMMHUECKHE CBOICTBA. Haspanwus opraHn4eckix U3y4eHHBIX BEIIECTB 10
67. CrnosxxHble 3(QUpBL. 21 TPUBUAILHOMN WIJIM MK TyHAPOIHOW HOMEHKIIATYpeE. 1
68. Kupsl. Mbuia. 271 YMeTh: 0TpakaTb XMMHUYECKHE IIPOLIECCHI C 1
69. Jlabopamopnas paboma Ne 16. KapOOHOBBIE KUCTOTHI. 2 2JIP MIOMOILBIO YPABHEHUH XUMUYECKUX PEAKIIMMI; 2
Tema 2.6. YriieBoabl 6 2JIP OOBSICHATB CYIIHOCTh XMMUYECKHUX MPOLIECCOB;
70. Tousitre 06 yriaeBoaax. MoHOCAXapHbL. or BBITIOJTHATH XUMUYECKUH SKCTICPUMEHT B TIOJTHOM 1
71 Jlucaxapupl. [Torcaxapubi. o1 COOTBETCTBHH C MPaBUJIaMU OE30MACHOCTH, 1
72 Jlabopamopras paboma Ne 17. YrieBospl. 2 27IP HaOI0AaTh, PUKCHPOBATH M ONMCHIBATH PE3YIIbTATHI )
Tema 2.7. AMMHBI, AMHHOKHCJIOTHI, O€JIKH. 14 2J1P HPOBCACHHOIO XHMHHYCCKOTO SKCIECPUMEHTA, 5
73. | Tlonstie 06 aMAHaX 1 UX KIacCHHUKALHL, o7 yCTaHABJIMBATh 3aBUCHMOCTh MEXy Ka4eCTBEHHOU U 1
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'omosnoruyueckuit psig npeaenbHbIX aTu(paTHIecKuX

KOJIMYCCTBEHHOM CTOPOHAMU XUMHUYCCKUX 00BEKTOB

74, A 1

aAMHHOB. ¥ TIPOLIECCOB; COOJIIOIATh MTPaBHiIa 0€301TacHOTO
75. I"oMonornueckuit psiji apoMaTHIECKUX aMHHOB. 2T oOparieHus C TOPIOYUMHU ¥ TOKCUIHBIMU 1
76. AMUHOKHUCIIOTHI. 2T BEIIECTBAMH, JIA0OPATOPHBIM 000PYIOBAHUEM. 1
77. benku. 271 1
78. Jlabopamopnuas paboma Ne 18. benku. 2 2JIP 2
79. 3a4eTHOE 3aHATHE TI0 OPraHUYECKOW XUMUHU 271 1
Bcero 158 (118T+40JIP)

*I[J'IH XApPaAKTCPUCTHUKHU YPOBHA OCBOCHUS yqe6H0r0 MaTepHrajia UCIIOJIb3YIOTCA CICAYHOIINEC 0003HaYEHHS:

1 — o3HaKOMUTENBHBIN (Y3HABAaHHE paHEEe U3YYEHHBIX O0OBEKTOB, CBOICTB);

2 — penpoAYKTHUBHBIN (BBITIOJIHEHUE AEATEILHOCTH MO 00pa3ily, MHCTPYKIIUU WX MOl PYKOBOJICTBOM);
3 — MPOAYKTUBHBIN (MIJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJIHEHHE ACATEIBHOCTH, pEIICHUE MTPOOJIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOU JUCIHATLIAHBI
3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYMS: yaeOHOro KabuHeTa
- XUMHUH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0YJarOIINXCS;

- pabouee MecTO IpenoaBaress;

- KJIaCCHAsl JI0CKa,;

- HaISAHbIC TOCOOMS (TIJIaKAThI, CTCHIBI, KOJICKIIHNN ),
- KOMILJIEKT y4eOHO-METOUIECKON JOKYMEHTAITHIH.

- naboparopun XuMHUU

O6opynoBanue 1a00paTopuu:
- naboparopHas ocyaa 1 000pyI0BaHHE;
- XUMHUYCCKNEC PCAKTHUBEI.

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrniedenne o0yueHust

OCHOBHBIE HCTOYHUKHU:

1. Axmeros, H. C. O6mas u Heopranndeckas xumusi: yueOnuk / H. C. AxmetoB. — 11-e u3n.,
crep. — Cankr-IlerepOypr: Jlans, 2020. — 744 c. — ISBN 978-5-8114-4698-8. — Tekcr:
DIIEKTPOHHBIN / Jlans: 3JIEKTPOHHO-OMOIHOTEeYHAS CHCTEMA. — URL:
https://e.lanbook.com/book/130476

JIOTIOTTHUTETbHBIE NCTOYHHUKH:

1. Kupmnos, B. B. Heoprannueckas xumus. Teoperndeckue ocHoBbl: ydeOHuK / B. B.
KupumnoB. — Cankr-IlerepOypr: Jlanp, 2020. — 352 ¢. — ISBN 978-5-8114-4376-5. — Tekcr:
AIIEKTPOHHBIN /! Jlans: 3JIEKTPOHHO-OMOIMOTEYHAS CHUCTEMA. — URL:
https://e.lanbook.com/book/131011

2. O6mas xumus. Teopus u 3agaun : yueobnoe nocodue / H. B. Koposun, H. B. Kynemos, O.
H. Tonuapyk [m nap.]; mox pemakmueit H. B. Koposuna, H. B. Kynemosa. — 3-e u3x., crep. —
Canxkr-IlerepOypr: Jlanb, 2018. — 492 ¢. — ISBN 978-5-8114-1736-0. — TexkcT: ayekTpoHHbIH //
Jlannb: anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/104946

3. Eropos, B. B. O6mas xumus: yueOnuk / B. B. EropoB. — Cankr-IlerepOypr: Jlans, 2018.
— 192 ¢. — ISBN 978-5-8114-3072-7. — Texkct: 37eKTpoHHBIA // JlaHb: 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/102216

4. Xumus u xu3sb - XX Bek: Haykallpecc

HNuTepHeT-pecypcebl:
1. http://www.chem.msu.su (DnexkTpoHHast GHOIHOTEKA 1O XUMHH)



http://biblioclub.ru/index.php?page=book_red&id=491648
http://www.chem.msu.su/

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATLITAHBI

KoHTposib M omeHka pe3yabTaTOB OCBOCHMSI Y4eOHOH AMCHMIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TIPOIECCe IMPOBEACHUS MPAKTUYCCKUX 3aHATUA W JIa0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKXKe BBINOJHEHUS OOYYaIOIIMMUCA WHIUBUAYAIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI M
OlIeHKH pe3YJIbTATOB 00y4eHHus!

YMETh!

— OIICPUPOBATHL CICAYIOIIMMU XUMHYCCKUMU TMOHATUAMMU!

BC€IICCTBO, XUMHUYCCKUMN 3JICMCHT, aToM, MOJICKYJIA,
OTHOCHUTCJIBHBIE aTOMHad W MOJICKYJIApHasd MacChl, HOH,
AJJIOTPOIHA, H30TOIIbI, XUMHUYCCKaAa CBA3b,
QJICKTPOOTPHULIATCIIBHOCTD, BaJICHTHOCTB, CTCIICHDb

OKHCIICHHUS, MOJb, MOJISIPHAsS Macca, MOIIPHBIA 00beM

ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJEKYISPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PAaCTBOPBI, JJIEKTPOIUT U
HE3JIEKTPOJINT, EKTPOJIUTHYECKAS JIUCCOIUAITHS,
OKHCIIUTEINb u BOCCTaHOBHTEb, OKHCJICHUE u

BOCCTaHOBJICHUE, TEIUIOBOH 3((EKT peakuuu, CKOPOCTh
XAMHYECKOW peaKIMu, KaTajiu3, XMMHYECKOe paBHOBECHE,
YIIICPOHBIA CKeNeT, (pyHKIHOHAIbHAS TPYIIa, H30MepHs,
TOMOJIOTHSL;

- OIICHKA 3a BBIIOJIHCHUE W 3alIUTY
n1abopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJlaHUI;

- OIICHKA 3a peIlicHHe 3a/1aY.

— yCTaHABIMBAaTh TNPUYUHHO-CIEICTBEHHYIO CBSA3b MEXIY
COJIep)KaHHEM 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIECTB M HAIMMCAHHEM XHMHUYECKHX
(bopMyI1 1 ypaBHEHUH;

- OICHKa 3a BbIIIOJJHCHUC MW 3alluTy
71a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIyaJIbHbBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 32 PELICHHUE 3a/1a4.

— yCTaHaBJIHMBaTh IBOJTIOLIMOHHYIO CYIIHOCTD | - OLICHKa 3a BBITIOJTHEHHE

MEH/IEIeEBCKOM " COBPEMEHHOI (GOPMYJIMPOBOK | MHIMBHUIYaJIbHBIX U TECTOBBIX 3a/1aHHH,

neproauaeckoro 3akona /I.M1.Menneneesa; - OIICHKA 32 BBIITOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.

— O0BACHATH bu3nyeckuit CMBICIT CHMBOJIMKH | - OLICHKa 3a BBITIOJTHEHHE

HNEPHOJNYECKON  TAONMIBI ~ XMMHYECKUX  DJIEMEHTOB | MHIMBHIYaJbHBIX U TECTOBBIX 3aJaHUM;

.M. MenzneneeBa (HOMEpPOB 3JIEMEHTa, EPHOAA, TPYIIIBI) U
YCTaHOBJIMBATh MPUYUHHO-CIEACTBEHHYIO CBSI3b MEXIY
CTPOEHHEM aTOMA U 3aKOHOMEPHOCTSAMHU U3MEHEHUS CBOWCTB
3JIEMEHTOB M O0OPa30BaHHBIX MMH BEIIECTB B MEPHOAAX U
rpynmnax;

- OLIEHKA 3a pellieHNe 3a/1a4;
- OIICHKA 32 BBITIOJIHEHNE BHEAYIUTOPHOU
CaMOCTOSITEIbHOM PadOTHI.

— yCTaHaBJIMBAThb 3aBHCUMOCTbH CBOMCTB XUMHUYCCKHUX
BEIIECTB OT CTPOCHUA aTOMOB o6pa3y}0mp1x X XUMHWYCCKHX
OJICMCHTOB;,

- OIICHKa 3a BBITIOJTHCHHUEC
WHAUBUAYAJIbHBIX U TCCTOBBIX 3a,Z[aHI/II7L

— O0OBACHATHL 3aBUCUMOCTE CBOICTB BC€IICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAJUIMICCKUX PCHICTOK;,

- OIICHKa 3a BBITIOJTHCHUEC
WHIAUBUAYAJIBHBIX U TECTOBBIX 3a)IaHI/II71.

— UCTIONIB30BaTh B ydeOHOW u©  mpodeccrnoHaabHON
JIEATeNIbHOCTH XUMUYECKIE TEPMUHBI U CUMBOJIHKY

- OIIGHKa 3a BBHINOJIHEHHE W 3alIHuTy
71abopaTopHBIX PadoT;

- OLIEHKa 3a BBITTOJIHEHHE
WH/IMBUIYAITBHBIX U TECTOBBIX 3aJIaHH,

- OLICHKA 32 peIICHUE 33/1a4;

- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSTEITHLHON paOOTEHI.

— OTpakaTh COCTAB OPraHMYECKUX COCTMHEHHIN C TTOMOIIBIO
XUMHUYECKUX (POopMyIT;

- OICHKAa 3a BBIIOJHEHHWE U 3aIIUTY
71abopaTopHBIX PadoT;

- OLICHKa 3a BBITIOJIHEHHE
WHIVBHYaJIbHBIX M TECTOBBIX 3a/1aHHH;

- OLICHKA 32 pelIeHUE 33/1a4;




Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHNSI, YCBOCHHbIE 3HAHWS)

®opMbI M METO/IbI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

- OIICHKA 32 BBIMIOJIHEHUE BHEAY IUTOPHOU
CaMOCTOSATEITHLHON paObOTHI.

— OTpaXkaTb XMMHUYECKHUE MPOIECCHI C MIOMOIIBIO YPaBHEHUN
XHMHYECKUX PEeaKIIuii;

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHuTy
n1a00paTOPHBIX PadoT;

- OLICHKA 3a BBITIOJTHCHHE
WHIMBUAYATBHBIX U TECTOBBIX 3aJIaHUH;

- OIICHKA 3a pellleHue 3a/1a4;

- OIICHKA 32 BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITETIbHOM PadOTHI.

— OOBSCHSATH CYHIHOCTb XUMHUYECKUX MTPOLECCOB;

- OIICHKAa 3a BBINOJHCHHE U 3aIlUTy
n1ab0paTOPHBIX padoT;

= OILICHKa 3a BBIITOJTHEHUEC
WHIMBHIYAJIbHbBIX W TECTOBBIX 3aJIlaHUH.

— YCTaHaBIMBATh MpPHU3HAKW OOLIEr0 M Pa3lIWYHOro B
TUIOJIOTUU PEaKUMHA JJIs1 HEOPraHUYECKOM M OpraHHuYeCKOU
XUMUM,;

- OIICHKAa 3a BBINOJIHCHHE U 3aIUTy
1a00paTOPHBIX PadoT;

= OILICHKa 3a BBIITOJTHEHUEC
WHIUBHIyaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OIICHKA 3a PelIeHHUe 3a/1a4.

— COCTaBIIATH YPaBHEHHs pEaKIMii ¢ MMOMONIBI0 METoMa
3JIEKTPOHHOTO OajaHca;

- OICHKAa 3a BbIIIOJJHCHUC HW 3alluTy
nabopaTOpHBIX padoT;

- OIICHKa 3a BBIIIOJIHEHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUI.
— OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pPEaKIuu | - OLICHKA 3a BBITIOJTHEHHE

U TIOJIOKEHHS XMMHYECKOTO PABHOBECHS OT pa3iMYHBIX
(hakTopOB;

WHANBUIYATEHBIX M TECTOBBIX 3aJJaHUIA;

- OIICHKA 3a pelIeHre 3a/1a4;

- OIICHKA 3a BHITIOJIHEHNE BHEAYUTOPHOM
CaMOCTOSATEILHON pabOTHI.

— BBIIIOJIHATH XUMUYECKUHN OKCIICPUMCHT B IIOJTHOM

COOTBCTCTBUU C IIPpaBUIIAMU GCSOHaCHOCTH;

- OLIEHKA 3a BBHINOJHEHHE M 3alINUTY
NPaKTUIECKUX U 1abopaTopHBIX padoT;
- OLIEHKa 3a BBITIOJTHEHNE
WHAMBUAYAJIBHBIX U TECTOBBIX 3aJaHHH.

- Ha6J'IIOILaTI>, (1)I/IKCI/IpOBaTI: U OIHUCBIBATH PE3YJIbTAThI
MMPOBCACHHOTO XUMHWYCCKOTO SKCIICPUMCHTA,

- OLIEHKA 3a BBHIIOJHEHHE M 3alINUTY
NPaKTUIECKUX U TabopaTopHBIX padoT.

— [IPpOBOAUTH CaMOCTOSTEIbHBIN IIOUCK XHMHYECKOH
I/IH(I)OpMaLIPII/I C HCHOJIb30BAHHWEM PA3JINYHBIX HCTOYHUKOB

- OIICHKA 3a BBITIOJTHCHHUEC BHeay):[PITOpHOfI
CaMOCTOSTEIILHOU pa6OTI>I.

(HayqHO-TIOMYJISIPHBIX ~ W3JaHHWH, KOMIBIOTEPHBIX  0a3
JTAaHHBIX, pecypcoB MHTEpHETA);
— MCIOJIb30BaTh  KOMIIBIOTEPHBIX  TEXHOJOTHI IS | - OLIEHKA 3a BBIIOJIHEHUE BHEAYAUTOPHON

00paboTKM M Tepefaydl XUMHUYeCKoH HHGpOpMalluu H ee
NPEACTaBICHUs B Pa3IMUHBIX (hopmax;

CaMOCTOSTCIILHOU pa6OTI>I.

— YCTaHABIHMBATh 3aBUCHMOCTh MEKIY KA4eCTBCHHOW U
KOJINUECTBCHHOW CTOPOHAMH XHMHUYECKUX OOBEKTOB U
TIPOIIECCOB;

- OIICHKa 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHIVBUIYATGHBIX U TECTOBBIX 33JIJAHUM.

— peliate pacyeTHbIE 3afaydl MO0 XMMHUYECKUM (GOopMysiaM U
YpaBHEHUSM;

- OIICHKa 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OIIeHKa 3a
WHIAVNBUIYATLHBIX 33aHHT,
- OIICHKA 3a pEIICHUE 3a/ad.

BBITIOJTHCHHUEC

— OOBSACHATH XMMHYECKHE SBICHUA,
MpHUpo/ie, OBITY U HA TIPOU3BOJICTBE;

MPOUCXOMSIINAE B

- OIIGHKa 32 BBHINOJIHEHHE W 3allIHuTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHC
WHIMBUIYAITbHBIX U TECTOBBIX 3aJIaHHU.

20



Pe3yabTarsl 00yyeHus
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OIIEHKH Pe3YJbTATOB 00y4eHH sl

— ONpEJNeNIATh BO3MOXKHOCTH HPOTEKaHUs XHMHUYECKHX | - OLCHKA 3a BBINOJHCHHC U 3allUTy
NpEBpaLICHUH B Pa3IMYHBIX YCIOBUSX; 71a00paToOpHBIX PadoT;
- OLICHKA 3a BBITIOJTHEHHE
WHAMBUAYAITBHBIX U TECTOBBIX 3aJaHHH.
— coOMofaTh  MpaBWia  OKOJOTHMYECKM  IPAMOTHOTO | - OLIEHKA 32 BHIIOIHEHUE J1a00paTOPHBIX
HOBE/ICHUs B OKpYXKarollel cpese; pabor;
- OLICHKA 32 BBHIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.
— OIICHMBATh  BIMSHAE  XMMHYECKOTO  3arpsA3HEHUS | - OLICHKA 3a BBITIOJTHEHHE

OKpy)KaroIiel cpefpl Ha OpraHu3M YeJoBeKa W JpyThe
JKUBBIE OPTaHU3MEI;

MHIBHYaJIbHBIX M TECTOBBIX 3a/IaHHH;
- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITEIbHOM PadOTHI.

— coOmoaare  TpaBwia  0e30mMacHoro  obpameHus ¢
roproYMMM M TOKCHUYHBIMU BCHICCTBAMH, J'[a60paTOpHI)IM
o0opyioBaHUEM;

- OIGHKa 3a BBHINOJHEHHE U 3alIUTy
MIPaKTHYECKUX U Ja00OpaTOPHBIX padoT.

— TMOATOTABIMBATh PACTBOPHI 33/JIaHHOW KOHIIEHTPALMH B
OBITY ¥ Ha TPOU3BOJICTBE;

- OICHKAa 3a BBIIOJHEHUWE U 3aIIUTY
1a00paTOPHBIX PadoOT;

= OILICHKa 3a BBIITOJTHEHUEC
WHIIVBHYaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 3a pellleHue 3a/1a4;

- OIICHKA 32 BBIITOJHCHUE BHEAYIUTOPHOM
CaMOCTOSITETTHHON pabOTHI.

— KPUTUYECKU OLCHMBAaTh JOCTOBEPHOCTh XHUMHUYECKOH
MH(QOPMAIIH, TOCTYAIOLIEH U3 Pa3HBIX HCTOYHUKOB

- OIICHKA 3a BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITEIbHOM PadOTHI.

3HATh:
— ONpENENEHUs]  CHEAYIOIIMX  XUMHUYECKMX  TOHSATUM: | - OICHKAa 3a BBINOJHCHHEC U 3allIHUTY
BELIECTBO, XHMHYECKMI DJIEMEHT, aroM, MOJIEKyJa, | J17a00paTOpHBIX paboT;

OTHOCHUTEJIbHBIE ATOMHAas W MOJIEKYJIIpHasd MaccChl, HOH, | - OLICHKa 3a BBIIIOJTHEHHE
aJIOTPOIIHS, HU30TOIIbI, XUMUYECKast CBSI3b, | MHAMBUIYAJILHBIX M TECTOBBIX 3a/IaHUI;
JIEKTPOOTPULIATEIILHOCTD, BaJICHTHOCTb, CTENEHb | - OIICHKA 3a PEeIICHUES 3a1aY,

OKHUCJICHHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBI 00beM

FaBOO6paSHBIX BCHICCTB, BCIICCTBA MOJICKYJIAPHOIO U
HEMOJICKYJIIPHOTO CTPOCHUS, PpacCTBOPBI, JJCKTPOJIUT U
HEBJICKTPOJIUT, QJICKTPOJIUTUYCCKAsA Jucconuanys,
OKHCIIUTEIIb n BOCCTAaHOBHUTCIIb, OKHUCJICHHUC n

BOCCTaHOBJIEHHE, TEIUIOBOH 3((EeKT peakuuu, CKOPOCTh
XUMHYECKON peaknuy, KaTalin3, XUMHYECKOe DPaBHOBECHE,
YIJIEPOJHBIA CKeNeT, (pyHKIMOHANbHAS TPYIIa, W30MEpHs,
TOMOJIOTHS;

- OIICHKA 3a BBITIOJTHCHHUEC BHeay):[PITOpHOfI
CaMOCTOSTEIILHOU pa6OTI>I.

— 3aKOHBI COXpaHCHHUA MaCChbl
cocCTaBa BCIICCTB,

BCIOICCTB M IIOCTOAHCTBaA

- OICHKa 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OILICHKa 3a BBIITOJTHEHUC
WHVBUIYATLHBIX M TECTOBBIX 3aJJaHMIA;

- OIICHKA 32 pellicHHe 3a/1aY.

— XapaKTEPUCTUKY JICMEHTOB MaJIbIX M OOJIBIINX MEPHOI0B
Mo WX IMoJioKeHutro B IlepuoaMueckoil  cUCTEMe
J.N.Menneneera;

- OILICHKa 3a BBIITOJTHEHUC
WHVBUIYAILHBIX U TECTOBBIX 33 [aHMIA;

- OIICHKA 3a pElICHUE 3a/1a4;

- OIICHKA 32 BBIMIOJHCHUE BHEAYIUTOPHOM
CaMOCTOSTEITHLHON paOOTHI.

— XapaKTCPUCTUKY BaXKHCHIIINX TUIIOB XUMHYCCKUX CBS3CH K
OTHOCHUTEIBHOCTD 3TOH THUITIOJIOTHH,

- OIICHKa 3a BBITIOJTHCHUEC
UHAWBUAYAJIbHBIX U TCCTOBBIX BaI[aHI/Iﬁ.
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Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHNSI, YCBOCHHbIE 3HAHWS)

®opMbI M METO/IbI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

— OCHOBHBIC  TOJIOKCHHSI TEOPUU  DIICKTPOJUTUYECKOHN
JIACCOIMAIIMM U XapaKTEPUCTUKY B CBETE DJTOH TEOpUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHU;

- OIICHKA 3a BBIOJIHCHUE W 3alIUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJTHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a pellicHHe 3a/1a.

— OCHOBHBIE TIOJIOXKEHHSI TEOPHH XHMHUYECKOTO CTPOCHUS
OpraHUYECKUX COCAUHECHUMN U XapaKTEpUCTUKY B CBETE 3TOM

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
n1a00paTOPHBIX padoT;

TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB  OPraHMYECKHX | - OLICHKA 3a BBITTOJIHCHHE
COCJIMHCHU; WHANBUAYATGHBIX M TECTOBBIX 3a/IaHUI.
— XapaKTEepPUCTUKY COCTaBa, CTPOCHHS, CBOMCTB, IONyYEHHUS | - OLICHKA 3a BBITIOJTHCHHE

1 mpuMeHeHnsa BakHeWmmx metamuioB (IA w I A rpymm,
AIFOMUHUS, JKelle3a W HEKOTOPHIX d-3JIEMEHTOB) U HUX
COC/IMHEHMUI;

WHANBUIYATFHBIX M TECTOBBIX 3aaHMA;
- OLICHKA 32 peIleHUE 3a/1a4.

— XapaKTEePUCTUKY COCTaBa, CTPOCHHS, CBOMCTB, IONYICHUS
u mpuMeHeHus Baxaenmx HemeTtawios (VI A, VIIA, VIA
rpynm, a Takke asora u (Gocdopa, yriepoma U KPeMHHS,
BOJIOPOJIa) ¥ MX COCTMHECHHUIA;

- OLIEHKA 3a BBINIOJIHEHHUE
WHAVBUIYATFHBIX M TECTOBBIX 3aaHHH;
- OIIEHKa 3a peIleHue 3a/1ad.

— XapaKTePUCTUKY COCTaBa, CTPOCHHMS, CBONCTB, MOJYYCHUS
U TPUMEHEHUS BAXHEHWIIMX KIJIACCOB  YIJICBOJIOPOJIOB
(ayIKaHOB, IUKJIOAIKAHOB, aJKEHOB, aIKHHOB, apEHOB) M MX
Hamboyiee 3HAYMMBIX B HAPOJHOXO3AWCTBEHHOM IUIaHE
MpEJCTaBUTENEMH;

- OIGHKa 3a BBHIMOJHEHHE U 3alIUTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OLICHKA 32 PEILICHUE 33/1a4;

- OLICHKA 32 BHINTOJHEHHE BHEAYAUTOPHON
CaMOCTOSITETIbHOMN PadOTHI.

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOTYYCHUS
W TPUMEHEHHsS BaXHEWIIMX TMPEJCTaBUTENEH KIaccoB
OpPraHWYeCKMX COEAWHEHWI: METaHOJa M ATAHOJIA, CIIOKHBIX
3$UpPOB, KHUPOB, MBUI, aTbAECTHAOB ((POPMATBIACTHIAOB U
areTaabAernia), KeTOHOB (aleToHa), KapOOHOBBIX KHCIIOT
(YKCyCHOM  KHCJOTBI),  MOHOCAaxXapwujoB  (TIIOKO3HI),
JMcaxapuioB (caxaposbl), THONMCAXapHIOB (Kpaxmama |
LEJUTFOJIO36), AHMJIMHA, AMHHOKHCIIOT, 0eJKoB,
UCKYCCTBCHHBIX W CHHTETHUECKHUX BOJIOKOH, Kay4dyKOB,
I1acTMacc;

- OIGHKa 3a BBHINOJIHEHHE U 3alIHUTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHIIMBUIyaJIbHBIX ¥ TECTOBBIX 3aJ[aHNH;

- OLICHKA 3a pelIeHue 3a/1a4.

— Ha3BaHMSA OPraHMYEeCKUX HW3yYCHHBIX  BELIECTB
TPUBUAIBHOW MJIM MEXIyHAPOJAHOM HOMEHKIIATYPE;

1o

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

- OLICHKA 3a BBIMOJIHEHHE
WHIUBUAYATbHBIX U TECTOBBIX 3a/IaHUH;

- OIICHKA 3a PEIICHUE 3a/1a4;

- OIIEHKA 3a BBITOJHEHNE BHEAYIUTOPHOM
CaMOCTOSITEIIbHOM PabOTHI.

— KJIacCU(UKALUIO XUMUYECKUX PEAKIHMH 1O pPa3IMYHBIM
NpU3HAKaM: YHUCIYy M COCTaBy MPOAYKTOB M PEarcHTOB,
teroBoMy  3ddekry, HampasneHHo, ¢aze, HATHYUIO
KaTaJn3aTopa, U3MEHEHHUIO CTENIeHEH OKHCIEHUS 3JIEMEHTOB,
00pa3ymIrX BelIeCTBa,

- OIICHKa 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHVBUIYAILHBIX M TECTOBBIX 3aJJaHUIA;

- OIIEHKA 32 pellieHHe 3a/1a.

- KHaCCI/I(bI/IKaHI/IIO BCHICCTB U IMPOLECCOB C TOYKU 3PCHUA
OKHCJICHUA-BOCCTAHOBJIICHUA.

- OICHKa 3a BBIIIOJIHCHUE MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHC
VWHIVBUIYATLHBIX ¥ TECTOBBIX 3aaHUIA;

- OIICHKA 32 pellieHHe 3a/1a.
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